Danny Ramzy, MD, PhD Central MessageUsing CRISPR-Cas9 technology to engineer B cells is a novel strategy for antibody-based therapies but requires further validation. See Article page XXX.

CRISPR (clustered regularly interspaced short palindromic repeats)-Cas9 (CRISPR-associated protein 9) technology has revolutionized the field of genome editing. This molecular technique initially emerged from basic research into the mechanisms of prokaryotic immunity but has since been adapted within eukaryotic systems for therapeutic purposes.[@bib1] The CRISPR-Cas9 complex involves: (1) an endonuclease (Cas9), capable of making a double-stranded DNA break; and (2) a short guide RNA, which directs the complex to specific sites within the genome. During repair of the double-stranded break, a specific DNA template can be introduced, thereby enabling gene insertion. Although this is not the first method for genome editing, it is simpler, more efficient, and more flexible than its predecessors.[@bib2] In the context of adaptive immunity, CRISPR-Cas9 can be harnessed to engineer B cells with tailored, antiviral properties.

In the current issue of *Journal*, Lam and Farber[@bib3] describe how B cells can be engineered with CRISPR-Cas9 editing to produce specific antibodies against the respiratory syncytial virus, as well as other viruses. Transferring these engineered B cells into immunocompromised mice conferred protection against respiratory syncytial virus infection up to 87 days.[@bib4] The authors contrast this novel approach with other available therapies, including monoclonal antibodies (eg, palivizumab) and viral transduction. As the authors correctly point out, both have limitations: monoclonal antibodies require repeat infusions and are costly, whereas virally transduced B cells produce fixed levels of antibodies, unresponsive to infection. Thus, CRISPR-engineered B cells have potential advantages over these more traditional approaches.

The authors speculate that this novel strategy may be useful, either prophylactically or therapeutically, in coronavirus disease 2019 (COVID-19), myocarditis, and immunocompromised patients. Although the application is certainly feasible for immunocompromised patients, including transplant recipients, its application in COVID-19 and myocarditis may be limited. Similar to convalescent plasma, engineered B cells are likely to be most effective early in COVID-19 pathogenesis.[@bib5] With the current 2- to 3-week production time, however, early delivery of engineered B cells will be challenging. Furthermore, although myocarditis is certainly possible with the severe acute respiratory syndrome coronavirus 2 infection, detection of the viral genome within the heart has been exceedingly rare, raising questions about the incidence of genuine myocarditis in COVID-19.[@bib5] Moreover, in the majority of patients with lymphocytic myocarditis (non-COVID-19), the disease is either clinically silent and/or self-limited with supportive care.

Technical barriers must also be considered. Engineering autologous cells is timely and costly. The use of allogeneic cells from unrelated donors, in contrast, requires immunosuppression. In addition, long-term cryopreservation may alter the cells.[@bib6] Coupled with potential off-target effects of CRISPR-Cas9 editing, the character of the cells can change significantly during production and storage. Lastly, engineered B cells have not yet been shown to exhibit a modulated response in vivo. After transferring engineered B cells into mice, the serum antibody levels, the number of antibody-secreting plasma cells, and the number of isotype-switched memory B cells were indistinguishable between infected mice and their uninfected counterparts.[@bib4] Therefore, the unintended consequences of this nonmodulated antibody production must be taken into account.

Despite these potential limitations and uncertainties, however, Lam and Farber review a technology that has immense potential for the development of antibody-based therapeutics.
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